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SUMMARY

The ohir:<ives of thls research were {1) to develop and test the
Developmental S:ntence Scoring (DSS) technique, a method for quantify-
ing the increasing use of syntactic and morphological structures in
the spontaneousg speech of children between the ages of three and
seven, {(2) to establish age norms for syntactic and morphological
mastery agalnst which the spontaneous speech of atypical children
could be compared, (3) to evaluate a procedure for obtaining a relie
able samnle of children's spontaneous speech which could eusily be
used in a2 school or clinical setting, and (4) to provide information
on the normal developmental order of grammatical structures, which
could be a guldeline for remedial training of children with language
problems.

The Developmental Sentence Scoring technique assesses children's
syntactic development from a corpus of fifty spontancously-formulated
sentences by ziving weighted scores to a developmental progression
of (1) indefinite pronouns, (2) personal pronouns, (3) main verbs,

(4) secondsry werbs, (5) negativaes, (6) ccajunctions, (7) interroga-~
tive reversals, and (8) wh-questions. Iach sentence is scored for
these eight linguistic teatures, and the mean score per sentence is
derived. This number is called the Developmental Sentence Score (DSS).

The Developmental Sentence Scoring technique was carried out
on 160 chlildrer between ages 3-0 and 6-11. All the children were
from monolingual iicmes where standard English dia'ect was spoken.
All the children except two ceme from middle-incom: families, and
all of them scored between 85 and 115 on the Peabocy Picture Vocab-
ulary Test. Five boys and five girls were selected for each 3-month
age group, thus assuring equnl representation by sex and ecual distri-
bution of ages within a 6-month age group. An attempt was made to keep
the recording sessions as uniform as was possible in a spontaneous
conversationil setting by presenting all the children with the same
toys, plctures, and story-telling stimulus materlals. The large
majority of tapes were made by the Research Assistant on this project,
but a few were done by three other persons. All the interviewers
were tralned speech pathologlists ac the Master's level, and they
attempted to duplicate in this resecarch setting the kind of child-
cliniclan conversation which is tradttional in sperech clinic teaching.

The last ifty sentences that each child formulated were selected
as the corpis to be scored by the Develvpmental Sentence Scoring
technique. Mean DSS scores were computed for the 10 boys and 10 girls
separately in each 6-month age group. Boys' scores were consistently
lower than girls® except in the lowest age group. The gap appeared
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to widen with age and was greatest in the 6-0 to 6-5 age group.

Both boys and girls showed a simlilar plateau in performance at the
age of 5-6 to 5-11. Percentlles were computed for the combined group
of boys and girls, 160 children in all, for the 90th, 75th, 50th,
25th, and 10th percentiles, at 5-month age intervals. The score
disitributions within each age group were fitted to normal curves and
perceni:ile velues were then computed from the normalized distribu-
tions. These percentiles provided a set of norms against which the
slowly-developing language of atypicel children could be compared.

A rellability check on the Developmental Sentence Scoring tech-
nique was made by 24 speech pathology students in a graduate level course
in language development. Each student was glven a different tape,
randomly selected from the research collectlion. Each student made
his own transcription and selected his own corpus of the last fifty
sentences for DSS scoring. Tlie mean discrepancy between the 24
students® scores and the 24 research scores was approximately 3%.

Thus, the Developmental Sentence Scoring technique seemed to be a
reliable procedure which could be leavxned and applied effectively
by speech clinicians.

The DSS technique would be appropriate 1n establishing accurate
baselines for research in language development and in comparing the
relative effectiveness of varic.s teaching methods. Its particuler
value lies in the fact that it assesses the "end product' of language
learning, the chiid's actual periormance in verbal communication
with the adult world.



BACKGROUND FOR THE STUDY

The identification of children with language problems is
impoxtant both in schools and in speech clinics. Reading readiness
programs, language arts curricula, and language development training
for culturally disadvantaged, mentally retarded, hearing impaired,
perceptually handicapped children, etc. would greatly benefit from
information concerning the developmental sequence of grammatical
growth in normal children. Teaching metheods, both in classrooms and
in clinics, would be improved 1f it were known in what order and at
what ages specific syntactic and morphological features of language
are developed by normal children. An accurate procedure for measur-
ing the grammatical sophistication of a child's spontaneous speech
would help both in identifying the atypical child and in meastring
hia progress throughout language training. The Developmental
Sentence Scoring technique has been devised to provide such an
instrument for measuring syntactic development in children.

Older methods of judging language growth in children emphasized
length of utterance with little attention to syntactic complexity
(Templin, 1957). The separation of sentences into simple, compound,
and complex did not consider such elements of syntax as pronouns,
verb tenses, negatives, and questions. Elgberate psycholingulstic
etudies on the language development of a few children (Blosm, 1968;
Brown and Fraser, 1964; McNeill, 1966) have yielded valuable
information on the growth of syntactic structures, employing
Chomsky's (1957, 1965) transformational grammar as en r alytical
instrument. However, the psycholinguist's technique of writing an
individual grammar for each child at each stage of development
is not easily adaptable to the needs of language teachers.

Many measures of syntactic and morphological development,
such as Berko's (1958), The Grammeiic Ciosure subtest of the
Illinois Test of Psycholinguistic Abilities (Kirk, McCarthy, and
Kirk, 1968), &nd the Northwestern Syntax Screening Test (Lee, 1969),
while effective as quick screening tests, have limited usefulness
in predicting a child's performance in spontanecs speech. Such
tests are based on highly selected items pregsentad in single-sentence
tasks. lowever, in spontaneous speech a chiiild may be inconsistent
in his use of the very forms which he accomplished within the
structured simplicity of the test. Conversational spe.ch plsces
a 'transformational load" upon a child's performance which cannot
be evaluated by selective testing. Thus, a child who could correctly
formulate the past tense, it fell down, as a test item, might
revert to the uninflected verb if he were trying to formuiate a
sentence with a heavy "transformational load,” such as, why didn't
you tell me that it fell down? A comprehensive assessment of
syntax development must account not only for a child's accuracy
with single items but also his consistency and frequency of usage
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and his ability to combine many transformatlions into & single
sentence in spontaneous speech. For these reasons the speech
sampling and scoring technique provides a more thorough evalua-
tion of a child's grammatical performan:e than can be obtained
from standardized tests.

Many studies using tape-recordea speech samples have re-
ported the development of particular syntactic structures in a
small number of children. Cazden (196%) investigated the develop-
ment of noun and verb inflections and also employed a scoring
gystem for early noun phrase and verb complexity (1965). Klima
and B:zllugi (1966) studled iue development of negatives and ques-
tions. Brown (1968) reported on the development of wh-questions.
Carcl Cho—sky (1969) investigated children's ability to comprehend
the base structures of sentences involving infinitives. Menyuk's
(1969) analysis of the syntax of three- to seven-year-old children
covered a wide range of both bage and transformational structures.
These paycholinguistic investigetions have generally been con-
cerred with the development of linguistic competence, the child's
gradual generalizing of syntactic and morphological rules. A
corpus of utterancee was analyzed, usually be means of transforma-
tional grammar, to determine a single child's grammatical rules
and their modification at successive stazes of his development.

By contrast, Developmental Sentence Scoring evaluates a child's
performance, his use of grammatical rules in spontaneous speech,
and measures the child's grammar agalinst adult "standard™ English.
A child is not scered correct unless he has met ali the syntactic
and mrrphclogical requirements of the structure he 1s using., No
intermediate steps are credited., A child who shows consistent
accuracy in his performance with a particulsr syntactic structure
may be assumed to have generalized a "standard” rule at the deeper
level of competence. However, errors on Developmer.tal Sentence
Scoring merely reduce the child's overall score without indicating
what erroneous generalizations he was making. This kind of further
psycholinguistic analysis of a child's deviations from adult
grammar should be made by the clinician to galn the maximum
benefit from the sampling and scoring procedure, but it is not
an integral part of the procedure itazelf. Developmental Sentence
Scoring uses some of the findings from psycholinguistic research
in suggesting what might be a normsl progression of syntactic
development, but it also enploys more traditional terminology and
grammatical classifications. It also makes extensive use of
findings from the study of syntax development in the children
enrolled at the Northwestern University Speech Clinic.




METHOD

CASE SELECTION

The Developmental Sentence Scoring technique was carried out
on 160 children bectween ages 3-0 and 6-11, All the children were
from monolingual homes where standard English was spoken, and ail
except two came from middle~income families, as judged by fathers'
occupations, classifications 3, 4, and 5 on the 7=-point Warner scale
(Warrer, Meeker, and Eells, 1949). All children obtained IQ scores
between 85 and 115 on the Peabody Picture Vocabulary Test. iFive
boys and five girls were selected for each 3-month age group, thus
assuring equal representation by sex and equal distribution of
ages within a 6-month age group.

THE RECORDING SESTION

&n attempt was made to keep the recording sessions as uxn!form
as was possible in a spontaneous conversational setting. The
children were first shown three sets of toys, a small barn and
farm animals, a transport truck with removable cars, and a doll
family with some plastic doll furniturc. They were invited to
play with the teys and to talk about them. The children were
noxt asked to tell abou: a set of pictures chosen from the pre-
primer series, We Read Pictures, We Read More Pictures, and
Before We Read (Robinson, Monroe, and Artley, 1962). The children
were (inally asked to tell the story of The Three Bears, using
the plctures from What's Itz Name? (Utley, 1950) as a guide, if
they wisheds The adult interviewer did not direct the conversation
but interacted verbally with each child sufficiently to ellicit as
"high level" grammatical sentences as he was adle to give. All
intervievers were trained speech pathologicets at the Master's
degree level, and they attempted to duplicate in this rasearch
setting the kind of child-clinician conversat or which iz tradi-
tional in clinical teaching. The great majority of tapes were
made by a single person, the Research Assistant on this project,
but three other Master's level people each made a few., Recocrding
sessions var?ed in length from 15 to 30 minutes, depending upun
th- talkativeness of the child.

SENTENCE SELECTION

Recognizing the value of a "warm-up" period and also recog-
nizing the possibility that pictures and stories might elicit more
sophisticated language than free play, the last fifty sentences
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that each child furmulated were selected as the corpus to be scored.
The criteria for sentence Belection were that they should be
complete, diffe.ent, consecutive, intelligible, and spontanecusly
formulated rather than echulalice.

1. A sentence was judged as complete if 1t had et least a
noun and a verb in subjecte-predicate relationship. In cases
where a child gave a zrammatical fragment followed by an indepen-
dent clause, the fragment was omitted, but the independent clause
was counted: (over there, but) it's too far away. However, if
the fragment was followed by a dependent clause, rone of it was
included in the speech sample: (the place where you look out).
Imperatives were counted au complete sentences: oOpen your eyes.

2. 3Repeated ser.ences were excluded from the sample to
avoid overused stereotypes, such as, I don't know and what's that?

3. Consecutive sentences were used to avoid selecting only
high-scoring utterances and to obtain a more representative sample
of a child's conversational speech.

4, Inteliigibility was closely judged so that a chlld vas not
penalized for articulation crrors nor credited with things he did
not say. Sentences were excluded from the sample i7 any potentiaily
scorable parts of them could not be understcod. The appearance
f an unintelligible sentence did not require the examiner to start
cver in his counting to derive the fifty consecutive sentences;
he merely omitted these unqualified s2ntences as he continued
to count. Prosodic features, such as intonatlon, stress, and
rhythm, were used as cues in determining exactly what grammatical
structures a chilé had formulated, whether he pronvunced them
accurately or not. Careful attentlon was given to the context
in vhich the speech occurred as further clue to its grammatical
structure, meaning, and appropriateness.

5. Echolalic utterances were excluded from the sample since
they did noi reveal the child's own uze of grammatical rules.
However, if the child changed the adult sentence in any way, he
was credited withh having formulated it himself. The adult was
encouraged to use syntactic structures slightly more advanced
than those the child was using to see if he would "pick them up"
and use them himself.

THE SCORING SYSTEM

Scoring every individual grarmatical feature of a child's
language sampie would be so time-consuming as to be clinically
tspractical. Therefore, only eight features were selected,
based upon their early appearance in children's language and
their developmental progression, wnich allowed welghted scores
to be assigned to later-developing forms. In this model of
syntax development it was assumed that the child was learning
“gtanuard" English. Considerable modification would have to be
made for use with children learning dialects; indeed, an entirely
new scoring system would have tc be devised.
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‘The scored items included (1) indefinite pronouns and/or
noun modifiers, (2) personal pronouns, (3) main verbs, (4) secondary
verbe, (5) negatives, (6) conjunctions, (7) interrogative reversals,
and (8) wh-questions. Within each classification, specific words
or structures were grouped into what was believed to be a general
developmental order. The scoring procedure would have become
unmanageable 1f a different store had been assigned to each
specific grammatical item. By grouping together words or struc-
tures of presumably gimilar degrees of difficulty, the highest
scores in any of the classifications were kept between 5 and 8.

The Sentence Point

Many importent grammatical features were omitted from the
Developmental Sentence Scoring system: the use of articles, plurals,
possessive markers, prepositional phrases, adverbs, word order, word
selection, etc. To account at least in part for these non-scored
items, an additlonal "sentence point" was added to the total sentence
score if the entire sentence was correct in all respects. Thus,
sentences such as the following woul!d not recelve the sentence point
even though the errors they contain are not in any of the scorable
classificationa: hLe went ir house, he saw two mans, that is Daddy
coat, he took off ‘t he footed the ball.

Indefinite Pronouns or Noun Mcdifiers

Scoze Examplies

1 1t, this, that

2 no, some, more, all, lot(s), one(s), two, three (etc.),
other, another

3 gsomething, somebc'y, someone

4. nothing, nobody, no one, none

5 any, anything, anybody, anyone
every, everything, everybody, everyone

6 both, few, many, ee~h, several, most, least, much,
next, first, last, second (etc.)

The assigned score was given for these words whether they were
used alone as pronouns, I want this, or &s noun modifiers, I want
this cookies

Personal Pronouns

Score Examples
1 I, me, my, mine, you, vour(s)
he, him, his, she, her, hers
we, us, our(s), they, them, their
those, these
myself, yourself, himself, herself, 1tself, themselves
Wh-pronouns: who, which, whose, whom, that, what, how
many, how muchs I know who came. That's what 1t is.
Wh-word + infinitive: I know what to do.
7 (his, my, etc.) own, one, oneself, whichever, whatever

7
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Many considerattons go into proper pronoun selection: person
number, gender, and case. A child was not gilven credit unless his
pronoun selectlon met all these adult requirements. Early use
of personal pronouns seems tc begin with the speaker-listener
distinction; therefore, first and szcond person pronouns were
placed first on the list. Third person and plural pronouns were
given higher scores.

The wh-pronouns introduce second kernel sentences which may
be complements of the first kernel, I know who tame and that's what
I said. The vh-pronouns are similar to another set of wh-words
which have been classified as conjunciions: where, how, when, etc.
However, the wh=-pronouns are integral parts of the seccnd kernel
sentence. In the sentence, i know who came, who is the subject
of the second kernel; in the sentence, that's what I said, what is
the object of the second kernel. By contrast, in the wh-conjunc-
tion sentence, I know where he is going, where fills a conjunction
slot between the two kernels, E kaow and he is going. Since these
two sets of words, wh-pronouns and wh-conjunctions, are 8o similar,
the scoring was worked nut to give both of them the saeme welight
(score 5). The same confusion could also arise in regard to the
wh=word + infinitive constructions. Wh-pronouns + infinitive
have the wh-word as the object of the infinitive: I know what
to do and I know which to choose. However, in the wh-conjunvtxan +
infinitive construciion, this object relationship does not exist:
I know how to do it and I kuow where to go. If the clinician
confuses these two sets of wh-words, the overall score will not
be affected since thcy both score 6; they will merely be credited
to the wrong classification.

The last set of pronouns was Included to account for further
growth into more adult forms. Chlildren use the construction, my
own, hkis own, and thelr own, but the use of whatever would be
rare. ihis . group of words is Iacluded merely to supgest that there
is further deveiopment and to allow for the scoring of words which
have not ag yet been found in children's speech samples.

Main Veyrbs

s ot

Score Examples

Uninflected verb: I see you.

Copula,; 1s or 's: It's xed.

is 4+ verb + ing: He ig coming.

-5 and -ed: plays, played He wants it. I wanted it.

Irregular past: ate, saw He ran away. I went home.

Copula + Inflections: am, arze, 525, wvere He was here.

Auxiliary am, are, was wexe He vas golng.

4 can, will, may + verb: may go, can see I can swim.
Obligatory do + verb: domn't go Do you see 1t?
Emphatic de + verb: I do gee. I gg want it.

(cont.) I

W o
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Score Examples {zont.)
3 could, would, should or might + vorb: L might come.
It could be. He should go.
Otiigatory does, did + verb: Does it hur:? Did he go?
Emphatic does, did + verb: It does hurt. He did go.
6 mist, shall + verb: He must come. We shall see.
have + verb + en: I've eaten it. He has s-en me.
have (’ve) got: I've got it.
Passive, any tense: A movle was shown. de got hurt.
have oeen + verb + ing: T have been walking.
had been + verb + ing: They had been hiding.
modal + have + verb + en: They may have eaten 1it.
modal + be + verb + ing: They could be Elaxigg
Three-auxillary combinations: You should have been
sleeping. He might have been going home.

o ~!

The auxiliaxy verb system is one of the most complicated
features of English. Traditional names foxr verb tenses are of
little value in explaining children’s acquisition of verb forms.
Verb tense development can best be traced by means of Chomsky’s
(1957, p. 111) schema, which represents the privilege of occur=-
rence for auxiliary verbs in adult “standard" English:

C (M) (have + en) (be + ing) V

The first item, C, represents the past or present tense, an obli-
gatory choice, which is always attached to the first of whatever
auxiliary verbs are used. If only the lexical verb is used, then
the tense markers are placed as word endings on the lexical verdb
itself, usually taking the form, -s, on third person singular
present tense and -ed on regular past tense verbs. Future tense

is not included in the item, C, since future is marked by a modal
verb, will, in English. The second item, (M), is the set of five
modal verbs, can, will, may, shall, and must, which appear in
parentheses, because their use 1s optional. If :nodals gre used,
they have an initial privilzge of occurrence amony th: auxiliaries.
The next item, (have + en), an optional choice, snows that the
verb ending, ¢n, is added In the same operat . nr as the auxiliary,
have, although 1t appears morphologically on :the foliowlng verb,
whether 1t be an auxiliary or the lexical vzrb. The next item,

(te + 1ing), another optional choice, alsc adds the verb ending,
ing, %o the next verb, in this case, the lexical verb 1tself.
Combinations of these rules produce all the verb tenses of English.

In Developmental Sentence Scoring verb forms have been classi-
fied according to the order in which cnildren incorporate the vari-
ous parts of Chomsky’s schema into their own grammatical systems.
The transformations, obligatory do and emphatic do, are also in-
cluded in the classifications, with the inflected does and did
receiving a higher score than the simpler do. The switch!ng of
present and past tense markers from the lexical verb to the dc

9



1s a complicated operation for many children; they may attempt such
formulations as he don't poes, do he fell down?, and he didn't

saw me. The rule which they have not yet generalized is the
placement of the tense marker, Chomsky's C, on the firat verb in
the string.

Secondary Verbs

Score Examples
1 Five early-developing infinitival complements:
I wanna see (want to see)
I'm gonna see (going to see)
I've gotta see (got to see

Leime [to] see (let m_[to] see)

let's Cto] play (let [us to] play)

2 Non-complementing infinitives: 1 stopped to play.
I'm afrald to look.

3 Participle, present or past: I see a bcy running.
I found the toy broken.

4 Early infinitival complements with differing subjects

in kernels: I want you to come. Let him [Ctol see.
Tater infinitivsal comploments. I had to go. 1 told
him to go. I tried to go. I asked you to go.
Obligatory deletions: Make it [to] go. T'd better
[to] go. I heard the bell [tel ring.
Infinitive with wh-word: I know what to get. I know
how to do 1t.
5 Passive infinitival complement: I have to get dressed.
I want tc be pulled.
6 Gerund: Swinging is fun. I like fishing.

Secondary verbs occur when two kernel sentences are combined
by transforming the second kernel verb into an infinitive,
participle, or gerund. While some secondary verbs carry tense,
they do not follow the auxiliary system that Chomsky schematized
for main verbse. The earliest of these secondary verb forms, an
immature infinif:ival complement, often appears even before sentence
structure 1s comnlete: wanna see it, gonna take it out. It is
doubtful that a child at this pre-sentence stage has formulated
these structures as real infinitival complements, especially
since they are articulated as contracted foxms: wanna, gonna,
gotta, lemme, and let's. Only these five verbs were included in
the first group of infinitival complements since they appear
so early.

If the second kernel sentence had a different subject from
the first kernel, then inf{initival complements with these five
ear ly-developing forms were scored as grammatically formulated
structures: I want you to come and let him {£o] see. Certain
verbs require the deletion of the to in the infinitive: I made
it Ctol go and I hiard the bell [to] ring. These forms were scored
as later~developing infinitival complements. Paseive infinitives
were scored higher than any other infinitlive forms. Gerunds, which
change verbs to nouns by the addition of ing and the placement in
a noun position, were scored highest of all the secondary verbs.

0




Negatives

Score Examples
1 it, this, or that + copula or auxiliary is or 's + not:
It's not mine. This is not a dog. That is not moving.
2 can't, don't
3 isn't, won't
4 Any copula-negative or auxiliary-negative contraction
other than # 1, 2, 3, or 5: They aren't here.
I couldn't go. They weren't watching.
Any pronoun-auxiliary contraction + not, other than
#1or 5: You're not going. He's not here.
Any uncontracted negatives, other than # 1 or 5:
I can not go. I should not go. I am not going.
5 Negatives with have:
Uncontracted negative: I have not eaten it.
Auxiliary Lave-negative contraction: I hadn't eaten 1{t.
Pronoun~-auxiliary have contraction: I've not eaten it.

The first group of negative constructions involved the inser-
tion of not in a sentence where the subject was one of the three
earliest¢ indefinite pronouns: it 1s not, this is not, and that
is 2ot. The second and third groups, can't, don't and isn't, won't,
‘seem to te used by children as a set of negative words rather than
as grammatically formulated negative transformations, since they
use the negative forms considerably before they use thelr affirma-
tive counterparts. After these stages, the negative rules are
learned sufficiently to allow the proper insertion of not after
the first auxilinry or to contract it with the pronoun or the
auxiliary. The remaining auxiliary, have, 1s so late appearing
thet its negative forms comprise a separate group.

To an extent, the higher negative scores are a result of
higher main verb scores. Yet it presumably requires greater
grammatical skill to manipulate the optional contractions of
auxiliary with negative or pronoun with auxiliary whea the auxi-
liary system has become highly elaborated. Even without the
complication of contractions, just the insertion of not requires
the child to find its proper location after the first auxilliary.
This greater "transformational load" justifies the welghted sceres
for negatives as well as for the main verbs.

Conjunctions

Score Examples

and

but

because

so, and so, so that, If
or, except, only
(cont.)

(SRS

11



Score Examples (cont.)

6 where, when, while, why, how, whether (or not), for,
till, until, since, before, after, unless, as,
as + adjective + as, ay {f, llke, that, than:
I know where you are. [ see why you want it,.
Obligatory deletions: I can run faster than you
Ccan run]. I am as big as a man [1s bigl.
Wh-words + infinitive: I know how to do it.

I know where to go.
7 therefore, however, whenever, wherever, etc.

Since there is no grammatical constraint on the endless use
of conjunctions, special rules had to be created to avoid decep-
tively long, high-scoring sentences. Sentences which began with
conjunctions were counted as complete gentences, but the cone
junctions were not scored:

l. (Because) I wanted it.
2. (But) I saw them.
3. (And) then we came home.

Only one and conjunction per sentence was allowed when the and
connected two independent clauses. Sentences were broken up as
follows:

1. I came home and my dad was theres..
2, (and) he saw my dog and he started laughing.e.
%« f{and) the dog got scared and he started to bark.

And used in a series or compound subject or predicate was always
counted and did not require the sentence to be broken up:

l. I like red and blue and green and yellow.

2. My brother and sister came and we went out and played...

3. (and) it began to rain and get cold and we came home
and played.

Internal conjunctions, other than and, did not require the sentence
to be broken up:

1. He came back and we played but we got tired so we quite...

2. (and) then we had lunch and some kids came over but we
dildn't like them...

3. (and) we told them to go hcme so they went.

This treatment was occasionally given to other overused conjunctions:

1. (So) they wanted a dog so they told their dad...
2. {(so) their dad said they could have one so they went
to the pet shop.
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Interrogative Reversals

Score Exampies

1 Reversal of copula: Is it red? Were they there?
2 Reversal of auxiliary be: Is he coming? Are they
going? Were they running?
3 Obli-atory do, does, did: Do they run? Does it bite?
Reve: 3al of modal: Can you pl Shall f it dowm?

Tag question: It's fun, isn't it’ Tit isn't here, is it?
4 Reversal of auxiliary have: Has he seen you?
Reversal with any two auxiliaries: Has he been eating?
Can he be sleeping? Couldn®t he have gone?
5 Reversal with three auxiliaries: Could he have been
going? Wouldn't he have been s;eeping?

Interrogative Reversals require different rules for different
verb forms. In the case of the copula, the verb 1s merely reversed
with the subject: Is the boy here? Was he right? Are they your
friends? Is it big? Other verb forms follow the rule that the
subject 15 reversed with the first auxiliary: Is he coming? Can
he come? Can he be coming? Has he been coming? Would he have
been coming? 1If no auxiliary i1s in the original kernel sentence,
the 221 comes, then the obligatory do transformation supplies the
necesgary auxiliary, and the tense marker is transposed from the
main verb to the do: The boy does come. Then the interrogative
reversal can be performed: Does the boy come?

In Developmental Sentence Scoring the first group of inter-
rogative reversals involved the copula, either present or past
tense. The second group involved auxilisry be, present or past
tense, The third group included three different inturregative
forms: obligatory do, modal reversal, and the use of a tag
question. The fourth group included reversals with auxiliary
have, which was the last auxiliary to develop. The last group
included reversals of the first auxiliary when the verb string
was composed of three auxiliaries plus the lexical werb.

Questions were scored for the reversal transformation only.
If the sentence happened to be negative as well, the negative
item was scored in addition. Thus, the combining of many types
of transformations into one sentence yielded a higher score, as
the "transformational load"™ incressed.
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Wh-Questions

Score Examp les

1 who, what, what + noun: What do you want? Who 1s
there? What book are you u reading?
2 where, how ma: many, y, how much, what...doing, whate...for:

Where 18 he? How many do you want? What are you
oigg? Waat 15 a hammer for?

3 when, how, how + adject.ive: VWhen shall I come?
how do you do 1t? Mow big is 3 tt?
4 why, what 1f, how come, how about + gerund: Why are

you crying? What 1f I won't do it? How come he is
crying? How about coming with me?

5 whose, which, whichk + noun: Whose car 1s that?
Which do you want? Wwhich book do you want?

The scoring of wh-questions involved the selection of the
appropriate wh-word and its placement in the initial position
in the sentence. The reversal of the subject and the first auxili-
ary is the same as for yes-no que=tions; theretfore, wh-questions
scored under two headings, wh-questions, for the cholce of the
wh-word, and the interrogative reversal for the subject-auxiliary
reversal. W.-.words used &s subj:cts do not require the reversal,
who 18 there?, and some colloquial forms do not require the reversal
what if he comes? and how come you did that? These wh-forms scored
only as wh-word cholces, . not as interrogative forms.

Scores for wh-questions increased ilargely on a semantic basis,
the higher-scoring whewords requiring more sophisticated concepts:
differentiation of person and vbject (who, what); place (where);
quantity (how many, how much); action (what...doing); purpose
(what...for); time (when); manner (how, how big); causality (why,
how come); probability (what if, how about); identification (whose,
which, which book).

The Developmental Sentence Score (DSS)

With possible scores in each of the eight classifications of
grammatical structure, a child's ability to handle the "trans-
formational load” in spontaneous speech could be evaluated.
Individual scores for the fiftye-sentence speech sample were
totaled and the mean score per sentence was derived. This
number was called the Developmental Sentence Score (DSS).

Table 1 shows a samplie score sheet with a miscellaneous set
of scored sentences which illustrate some of the procedures just
discussed, It includes some extremely immature sentences and
some with a very heavy transformational load; it is doubtful that
any real speech sample would ever contain such extremes, A com-
parison of sentences 1 through 9 reveals the increase of individual
sentence scores as more transformations are added to the same
kernele A Developmental Sentence Score (DSS) of 11.23, which is
the mean sente—ce score, has been derived from this hypothetical
corpus to demonstrate the procedure.
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RELIABILITY

A reliability check was made by 24 speech pathology students
in a graduate level course in language development. After about
eight hours of classroom presentation of the DSS procedure, each
student was glven a different tape, randomly selected from the
research collection. Each student made his own transcription and
selected his own corpur of the last fifty sentences for DSS scoring.
The discrepancies between the students' scores end the research
scores ranged from .62 above to .72 below, witii a mean absolute
discrepancy of .29 points, which represented an overall discrepancy
of 3%. The investigator then scored the students' transcribed
sentences to see whether the score discrepancies had occurred only
in the transcribing or whether the scoring procedure itself had
been misunderstood oxr misapplied. The discrepancles between the
students’ scores and the ilnvestigator's scores of the students?
transcriptions ranged from .68 points above to 24 points below,
with a mean absolute discrepancy of .19 points, which represented
an overall discrepancy of 2%. Thus, while individual judgments
were not in perfect agreement, the Developmental Sentence Scoring
technique seemed to be a rellable proecedure which could be learned
and applied effectively by teachers and clinicians.
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RESULTS

Using the Developmezntal Sentence Scoring technlque, DSS scores
were derived from the 50-sentence speech samples of each of the
160 ckildren in the studye. Mean DSS scores were then derived for
boys and girls separately, divided int¢ 6-month age groups, as
shown in Table 2, Boys' scores were consistently lower than girls®
except at the lowest age group. The gap appeared to widen with age
and was greatest between ages 6-0 and 6-5. Both boys and girls
showed a similar plateau in performance between ages 5-0 and 5-5.

Table 2. Mean I5S scores of 80 boys and 80 girls by 6-month
age groups.

Age Group Boys Girls

N DSS N DSS
3-0 to 3«5 10 6.40 10 6.19
3-6 to 2-11 10 6.49 10 6.87
40 to 4=5 10 7.05 10 7.75
4eb to 4-11 10 7.86 10 8446
5"0 to 5-5 10 8.: 37 10 9.66
5«6 to 5-11 10 8,25 10 9,52
6-0 to 6-5 15 9.05 16 10.88
6-6 to 6-11 10 10.36 10 11.54

Percentiles were computed for the boys and girls combined by
6-month age groupse. The score distributions within each age group
were fltted to normal curves and perceni:ile values were then com=-
puted from the normalized distributions. Table 3 shows these
percentiles.

Table 3. Percentiles of DSS scores of 160 children, boys and
girls combined, by 6-month age groups.

Age Group N 10%ile 25%1le 50%ile 73%1le 90%ile
3=0 to 3=S 20 5.02 562 6.30 6.97 7,57
3-6 to 3=11 20 5.60 6.11 6.68 7425 7.76
4-0 to 4'5 20 5047 6038 7.140 8042 90 32
46 to 4-11 20 6.58 7.32 8.16 9.00 9,75
5=0 to 5-5 20 6.81 7.84 9,01 10.18 11.22
5=6 to 5-11 20 6471 7.73 8.89 10.055 11.07
6-0 to 6=5 20 7.75 8.79 9.96 11.14 12.18

6=6 to 6-11 20 8.30 9.54 10.95 12,36 13.60
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Figure 1 shows the progression of percentiles by 6-month age
groups for the combined 160 children. At the upper age levels there
was a much wider spread between the percentiles than there was at
the lower age levels, indicating more diversity in grammatical
performance among older children than among younger children.

The usefulness of the DS3 technique as a means for evaluating

both the status and the progress of syutectic development ian an
atypical child is also illustrated in Figure l. J. M, was a
language-delayed child enrolled at the Northwestern University
Speech Cliniv when she was 3-8, She had an expressive vocabulary
of only a few words, which she spoke in single-~-word utterances.

As she underwent language development training, DSS scores were
taken perlodically to measure her progress. Her first recorded
speech sample, taken at age 4~1, contained only one sentence, which
scored Q0. The next four speech samples containcd leas than 50
sentences; therefore, these first few D5S scores could be considered
merely estimates of her syntactic development. From age 5-5 onward,
hexr recordings contairned many more than 50 sentences, from which
an adequate corpus could be extracted, and these DSS scores could
be considered reliable measures of her use of grammatical rules.
By plottirg J. M.'s successive DSS scores on the same chart as that
for normai children, it could easily be seen that although she was
considerably delayed in language performance, she was progressing
at a faster than normal rete. Her entrance into first grade was
postponed until she was past age 6-6, at which time her DSS of 7.92
was within normal limits of the 5-6 to 5-11 age group, who would be
her peers in school.

18



Flgure 1. Percentiles of DSS scores of 160 children by 6-month age groups
compared with successive DSS scoies of a clinlc child.
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CONCLUSTIONS AND RECOMMENDATIONS

Conclusions

The Developmental Sentence Scoring technique provides more
information about a child's language performance than quicker,
more superficlal screening tests for grammatical development.

Its particular value lies in the fact that it assesses the

"end product” of language learning, the child's actual perfore-

mance in verbal communication with the acult worlde The sampling
and scoring of spontaneous, conversational speech gives a more
accurate assessment of a child's overall use of grammatical rules
and his ability to formulate sentences with a high "transformational
load"” than any battery of formal, standardized test materlals.

The evaluation of spontaneous speech parallels the way a child's
language 1s judged by his parents, his teachers, and his peers.

The fact that the DSS was shown to increase steadlly with age
indicates that the scored items did, indeed, undergo a developmental
progression and chat the welghted scores had been appropriately
assigned to (1) indefinite pronouns and/or noun modifiers, (2)
personal pronouns, (3) mein verbs, (4) secondary verbs, (5) nega-
tives, (6) conjunctions, (7) interrogative reversalis, and (8)
wh=questions. The order in which these structures were listed
underr each heading could provide a teacher with a set of instruce-
tionai goals for language development. Linguistic complexity could
be iptroduced into language teaching in systematically graded steps,
and children would not be expected to learn difficult grammatical
rules before they had mastered the simpler forms.

The percentiles of ISS scores showed that there was more
variability in perforiance among the older children than ameng the
younger ones. A falrly wide range of abilities was demenatrated,
especlally at the school age levels, ewven though the children hud
heen carefully selected to represent a "midline normal” group of
intelligence and socio-economic advantage. Comparison with the
peer group 18 an important consideration in judging whether or not
an atypicel child needs special classroom placement on the basis
of language development when he enters school. The DSS percentiles
provide suck a comparison and may influence a decision as to when
academic instruction should be starteds If there is doubt about
a child's ability to handle written language because of delayed
oral language development, the Developmental Sentence Scoring
technique would help to establish the severity of guch a delay.
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Recommendationus

The Developmental Sentence Scoring procedure would be appro-
priate in establishing accurate baselines for research in language
develcoment among various kinds of atypical children. By compari-
son with the DSS percentiles for normal children, it could be shown
whether mentally retarded children were continuing to make gains
even though they progressed at a much slower rate. The language
development of hard-of-hearing children could be accurately com-
pared to the hearing population of their own age group. Special
Education programs, speech clinics, and other agencies concerned
with atypical children could make use of this procedure. The
Northwestern University Speech Clinic is routinely making DS3
evaluations of the children enrolled for language development
training and is including this item in clinical progress reports.

The Developmental Sentence Scoring procedure could be used
to measure the comparative effectiveness of various teaching
methods. Children who are given language instruction by means
of proirammed reinforcement methods could be compared with
children who receive a more conversational approach to language
traininge The sampling and scoring of conversational speech would
reveal the extent to which children could generalize the grammatical
rules which they had learned in a programmed setting; it would
identify children who had "passed the programs"” but still made
little use of grammatical rules in spontaneous speech.

Further research with the DSS should be done at both ends of
the age groups already studied. The procedure should be tried out
with children 2-0 to 2-11 and also beyend the 6-11 group. It would
be interesting to know what kind of DSS would be achieved by adults
and whether their language performences would vary according to
different social situations. It would also be interesting to study
the plateau demonstrated by both boys and girls in the 5«6 to 5-11
age group. It is possible that this group is attemptiag some of
the more difficult transformational operations and that this
reduction in overall score is not entirely indicative of regression
in linguistic performances

The Developmental Sentence Scoring procedure has many research
possibilities, and its use should be encouraged both in schools and
in clinics where the language development of atypical children is
being studiede The fact that the reliability among different
investigators was so high indicates that it is a procedure which
can be learned and applied with confidence. The DSS procedure is
being routinely taught to graduate students in the Department of
Communicative Disorders at Northwestern University, and these
students are continuing to use it in their professional settings
alsewhere.
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